Background: One of the most difficult issues for care staff is the manifestation of challenging behaviour among residents with dementia. The first step in managing this type of behaviour is analysing its triggers. A structured assessment instrument can facilitate this process and may improve carers' management of the situation. This paper describes the development of an instrument designed for this purpose and an evaluation of its content validity and its feasibility and practicability in nursing homes.
Background
The process of caring for people with dementia in nursing homes is complicated by their manifestation of behavioural and psychological symptoms, also referred to as challenging behaviours [1] . Challenging behaviours occur throughout all phases of the disease [2] and are highly prevalent in nursing homes (82%) [3] . In contrast with loss of memory, cognitive decline, and functional disability, challenging behaviours are more difficult to manage and are often perceived to be a burden by care staff [4, 5] .
Studies that investigate patients' perspectives on the disease commonly consider challenging behaviours to be a way of coping with dementia rather than a behavioural problem [6] . Research has indicated that challenging behaviours often emerge from an incongruence between a person's needs and the degree to which the environment fulfils those needs [7] . Thus, challenging behaviours can be explained as the best response a person can provide given the limitations imposed by dementia, his or her abilities and elements of the environment [8] . It is highly important that challenging behaviours are not taken for granted; rather, they should be explored by others to discover the possible triggers and causes of these behaviours [6] .
Understanding the underlying causes of challenging behaviours is both demanding and complex. Assessment tools designed to systematically guide nursing staff through this process can facilitate these complex behavioural analyses [9] . These instruments enable an objective description and evaluation of challenging behaviours and can provide insight into their potential triggers and causes [10] .
At the time of this study, existing assessment instruments (e.g., Behavioural Pathology in Alzheimer's Disease (Behave-AD) [11] , Neuropsychiatric Inventory-Nursing home version (NPI-NH) [12] , Cohen-Mansfield-AgitationInventory (CMAI) [13] , Challenging Behaviour Scale (CBS) [14] ) include topographical information about the behaviour (nature, intensity, and frequency) and a measure of its consequences (stress, safety), but they do not comprise information about its possible triggers. These instruments had objectives other than understanding a person's challenging behaviour. No instruments for use in nursing homes have been developed that capture all the information needed to systematically guide nursing and care staff through the complex process of understanding residents' challenging behaviours using a biomedical and psychosocial definition of this behaviour. However, several structured approaches for the analysis of challenging behaviour within nursing homes have now been developed [15] [16] [17] [18] [19] [20] and these approaches include assessment instruments, charts or tools for the analysis of challenging behaviour [21] . Few approaches also address a behavioural analysis in the community setting [22] [23] [24] [25] . Due to a lack of detailed information on these documents, a thorough comparison of these instruments is not possible. These instruments appear to be broadly targeted and address different topics, although the determination of medical and physical causes of challenging behaviour is prominent in most assessment instruments [19, 21] . The assessment instruments often require the expertise of professionals other than nurses (e.g., nursing home physicians or psychologists) [16] [17] [18] [19] , or the assessment process is led by a psychologist with a multidisciplinary team [15] . This situation makes it more difficult or even impossible to transfer the assessment instrument to countries, like Germany, where psychologists or nursing home physicians are not employed in nursing homes. In Germany, the nurses are the professionals who are responsible for resident's care. Additionally, these instruments have objectives other than understanding a person's challenging behaviour.
To address these shortcomings, an assessment tool called the "Innovative dementia-oriented Assessment system (IdA®)" was developed and validated for use in nursing practice. The objectives of this assessment instrument were as follows: (1) it should comprehensively assess the aspects relevant to evaluating challenging behaviour such as its topography, consequences and need for action; (2) it should collect information that helps identify the triggers and causes and better understand the behaviour; (3) it should include information relevant to providing nursing care for people with dementia; and (4) it should be applicable by care staff.
This paper presents the (1) development process and the (2) content validity of the IdA® as well as the (3) results of its first feasibility and practicability tests.
Methods
For the development and content validity of the new instrument, the approach described by Lynn [26] was used. This approach advocates two stages, in which stage I (development) results in the generation of the instrument's items and stage II evaluates the performance of the instrument's items (judgement and quantification). In this study, these two stages were supplemented by a third stage (evaluation), in which the feasibility and practicability of the new instrument were tested within an evaluation study (Fig. 1) .
Stage I. Development
The development of the IdA® consisted of two comprehensive literature reviews. The first review aimed to identify a conceptual framework for challenging behaviour and to identify the assessment's components and items [26] [27] [28] . The second literature review focused on the specific behaviour of wandering and aimed to confirm the validity of the conceptual framework and of the specific components and items found in the first review. Both reviews were conducted in parallel and used an iterative process.
The first literature review was guided by following research questions:
1. Which conceptual framework is most suitable for assessing challenging behaviour and its causes in people with dementia who are living in nursing homes? 2. Which components of the conceptual framework are the most important for establishing the instrument's dimensions? 3. Which items are the most important for representing/assessing the instrument's dimensions?
The following research question guided the second literature search:
4. Are additional dimensions or items needed when considering a specific challenging behaviour?
The search process for both reviews has been described elsewhere [29] .
Based on the results of both literature reviews, a first draft of the instrument and its items was developed (IdA® version 1.0).
Stage II. Judgement and quantification
The Judgement and Quantification phase included two evaluations. The first assessment consisted of an expert panel that focused on the relevance and clarity of the questions as well as the significance and completeness of responses in the IdA®. The second evaluation comprised a workshop with health care workers that focused on the understandability, completeness, plausibility and management of the IdA®.
1st evaluation: Expert panel
Experts in the expert panel were defined as individuals who worked in practice as a practitioner or in science in the field of dementia care, i.e., the criteria included being a nurse or being very familiar with nursing work and having an understanding of the field of assessment instruments. We focused mainly on nurses since nurses in Germany are responsible for the nursing process and thus for recognition and management of challenging behaviour. Fifteen experts were identified and contacted. 
Measurement of content validity
As the IdA® was composed of questions and answers, a content validity index was calculated for both.
Each question was evaluated by rating a) its relevance to the instrument's aim and b) its understandability/clarity. Each answer was assessed regarding its c) comprehensiveness/completeness and d) meaningfulness/significance for the related question. The four attributes (a-d) of the questions and answers were rated on a 4-point scale (1 = not relevant/not clear/incomplete/meaningless; 4 = highly relevant/clear/complete/meaningful) [26, 30] . In addition, the experts were asked to evaluate whether the items covered all important aspects or if there were missing components. The experts could also comment on every item.
The experts in the first expert panel also completed a questionnaire about their demographics and expertise.
Measurement of the content validity index
A content validity index was calculated both at the item level (I-CVI) and scale level (S-CVI) for all four attributes [26, 31] . The I-CVI was calculated as the number of experts providing a score of 3 or 4 divided by the total number of experts [26] . With more than 5 experts, the I-CVI should not be lower than 0.78 [31] .
To calculate the S-CVI, two different indices were calculated: 1) the proportion of the items on one scale that the experts scored as valid (ratings of 3 or 4) (universal agreement by experts = S-CVI/UA) and 2) the average proportion of the items on one scale rated 3 or 4 (average agreement by experts = S-CVI/Ave) [31] . The S-CVI/UA is sensitive to the number of experts: the more experts are included, the greater the possibility of generating a low S-CVI. The S-CVI/Ave is more liberal and is preferred by Polit and Beck [31] ; however, they recommend presenting both indices. The acceptable standard for the S-CVI/UA and the S-CVI-Ave is 0.8 [30, 31] ; values up to 0.9 indicate an excellent average [21] .
Additionally, a modified Kappa index was computed to estimate the I-CVI [32, 33] . The modified Kappa (k*) is an index of agreement among experts that indicates beyond chance that the item is relevant, clear, or another characteristic of interest [32] . We used the formula suggested by Polit et al. [32] (Table 5 ). The standards recommended by Fleiss [34] and Cicchetti and Sparrow [35] were used to interpret k*.
The results of the expert panel contributed to the second version of the instrument (IdA® 2.0).
2nd evaluation: Workshop with health care workers According to Lynn [26] , the same experts should reevaluate the modified version of an instrument. Due to the comprehensiveness of the instrument and the limited resources of the first expert panel, a second round of evaluations with the same experts was not possible. Therefore, a second evaluation was organized with other experts, in which key persons from health care practice were invited to participate in a workshop. The nursing homes were free to select the key persons; the only inclusion criteria were that the persons were responsible for implementing the IdA® in this study, e.g., organizing the application of the IdA® and/or using it within the planned study, and that they had experience caring for people with dementia.
During the workshop, which lasted for several hours, the modified version of the IdA® (version 2.0) was introduced, and the objectives were explained. Subsequently, the experts were asked to assess the understandability, plausibility and completeness of the items. The discussion and suggested modifications were recorded, resulting in a further revised version of the IdA® (version 3.0).
Stage III: Evaluation
The third stage aimed to evaluate the feasibility of the IdA®, its usefulness in managing challenging behaviour and its practicability in daily work through an evaluation study. Data from a questionnaire administered in a before-after study were used to evaluate the feasibility and relevance of the IdA® in nursing practice.
Sample
A convenience sample of 11 nursing homes with 17 units participated in the evaluation study. Twelve were traditional care units and 5 were specialized care units for residents with dementia. All units had structures that enabled the use of the IdA® within a team context (e.g., team meetings, case conferences, nursing rounds). All care staff members were invited to the survey.
Application of the IdA®
In this study, the IdA® was expected to be used for 6 weeks with a minimum of 3 residents in one care unit (traditional and/or specialized). The IdA® was introduced to key persons on the units' care staff team, who received a comprehensive one-day training that included lectures about dementia and challenging behaviour, guidelines about managing challenging behaviour and the IdA® dimensions and items. The remaining care staff team members received an one-hour training on how to use the IdA®.
The IdA® should be used in the study as a team instrument for care staff: the collection of information, the formulation of hypotheses about the causes and triggers of the behaviour and the development of the intervention plan should be conducted within the care staff team (e.g., team meetings, case conferences). Discussions and negotiation are necessary for an appropriate use of the IdA®.
Data collection and analysis
To evaluate the feasibility and relevance of the IdA®, self-developed questionnaires were used. The questionnaires included ratings about its structural aspects (15 items: clarity, meaningfulness, completeness, length, comprehensibility and background information required to use the IdA®); its benefit for daily care (8 items: professionalism and use of the IdA® as a memory aid, communication aid, planning aid, evaluation aid and information tool); carers' experiences with the IdA® and an overall rating of the IdA®. An open question format was used to ask about missing information, problems with comprehension and other aspects. Finally, the caregivers were asked whether the IdA® supported them in decision making about residents' challenging behaviour. The data were analysed using descriptive statistics (proportion and mean).
Results

Stage I: Development
The literature review identified a few models or approaches that aimed to explain the development of challenging behaviour in people with dementia (the multidimensional model [36] , Progressively Lowered Stress Threshold model [37] , Treatment Routes for Exploring Agitation (TREA) [38] , Need driven dementia-compromised behaviour model (NDB model) [39] , Serial Trial Intervention (STI) [40] , Comprehensive model of behaviour [41] , AntecedentsBehavior-Consequences (ABC)-approach [31] . In addition to the above mentioned approaches, further dementiarelevant psychosocial models exist [42] . These comprehensive and multidimensional models did not focus solely on behaviour but incorporated assumptions about the development of challenging behaviour in dementia.
The complexity of the behaviour and the influence of multiple determinants call for an explanation model that considers all aspects mentioned in the different approaches [33] .
From the nursing perspective, the NDB model fulfilled all of the requirements for this study. It integrated the biomedical and psychosocial perspective and provided a literature-based, comprehensible and comprehensive framework for assessing the causes of challenging behaviour. The origin of the model was in nursing science [39] .
In this model, the causes of challenging behaviour are the unmet needs of people with dementia. They result from the increasing inability of these people to care for themselves, to interpret their needs as such and to communicate them in an understandable manner. The interaction between proximal (physiological and psychological aspects, characteristics of the environment) and background (e.g., neurological factors, cognitive abilities, health status, physical functioning, premorbid personality) factors is hypothesized to lead to the development of challenging behaviour. Background factors are stable characteristics of the person, with low changes over time, and act as risk factors and mediators for the influence of proximal factors on the development of challenging behaviour. Proximal factors are changeable aspects of the person with dementia or the direct environment and can directly produce challenging behaviour [39, 43] . For example, a person has a feeling of fear or experiences pain (proximal factors). The impairments in verbal communication (background factor) and a sensitive and fearful personality (background factor) determine how (through repetitive questioning "Hallo, Help, Hallo, Help"), in which situation, and how rapidly the feeling of anxiety evolves. The interplay between background and proximal factors determines how the person's needs are communicated, expressed or satisfied. The literature on wandering did not produce new dimensions or aspects that were not covered by the NDB model. The results of the literature review provided substantial information about the priorities of the model and how to define and assess different triggers.
Additionally, other aspects were identified as relevant for documenting the behaviour itself and for deciding whether the behaviour was challenging or problematic and whether it required further consideration. These factors included a description of the type of behaviour, its quantity, context, burden and risk potential. The review showed a large number of scales and measurements, but none of them included all of the issues mentioned above. Thus, an assessment of all attributes of challenging behaviour was developed. The Cohen-Mansfield agitation model [44, 45] was identified as the one most commonly used in research to describe challenging behaviour. The underlying categorization of behaviour types established the theoretical foundation for the development of items in the IdA®. Apathy was added because the CohensMansfield agitation model did not focus on this type of behaviour and apathy is one of the most prevalent challenging behaviours in nursing homes [3] .
The first version (1.0) of the instrument consisted of 6 domains within 2 main parts: assessment of behaviour (part 1) and assessment of the causes and triggers of the behaviour (part 2 (Table 3 ). The experts were from a broad spectrum of disciplines; most of them had a double qualification, for example, as a nurse and a gerontologist. Almost all the experts had additional qualification in dementia-relevant aspects. All the experts had longstanding experience in the dementia field. Four of the experts were members of the group of experts who developed the German guidelines for challenging behaviours of residents living in nursing homes [46] .
Average S-CVI The S-CVI was calculated for all 9 dimensions, resulting in 36 CVI indices for each calculation method (average and universal agreement). The S-CVI/Ave ranged from 0.64 to 1.00. Six (16.7%) of the 36 indices were lower than 0.80, and 10 indices (28%) were lower than 0.90. The majority of the dimensions indicated content validity according to both cutoffs (83% and 72% for 0.80 and 0.90, respectively). The questions showed a better performance than the answers. All S-CVI/UA values except one were below the acceptable minimum of 0.80 (Table 4) .
Questions in the independence in everyday life dimension received the lowest relevance scores for S-CVI/Ave (S-CVI/Ave 0.81), followed by the environmental influences (S-CVI/Ave 0.85) and mood & emotions (S-CVI/Ave 0.87). The best score for the relevance of questions was for the dimension physical health status at 1.0, followed by cognitive status and personality & lifestyle before the onset of dementia (both S-CVI/Ave 0.95) ( Table 4) .
The average S-CVI for understandability ranged between 0.64 and 0.92. The questions on mood & emotions were the least understood (S-CVI/Ave 0.64). Personality & lifestyle before the onset of dementia (S-CVI/Ave 0.92) as well as communication (S-CVI/Ave 0.91) appeared to be best understood ( Table 4) .
The scores for meaningfulness of the answers ranged from 0.72 to 0.88. The cognitive status dimension received the fewest negative values (S-CVI/Ave 0.88) followed by the assessment of behaviour (S-CVI/Ave 0.87). The weakest dimension regarding the meaningfulness of answers was independence in everyday life (S-CVI/Ave 0.72) ( Table 4) .
The answers for 5 of 9 subject areas appeared to be incomplete (S-CVI/Ave below 0.8). S-CVI/Ave varied between 0.72 and 0.9. The dimension personality & lifestyle before the onset of dementia had the highest scores, and the subject areas independence in everyday life, cognitive status and environmental influences received the lowest scores. Item -CVI The experts scored 93 items regarding 4 attributes, two for each set of questions and answers, and thus a total of 360 CVI indices and k* were calculated. On the item level, 77% (276) of the ratings had a CVI greater than or equal to 0.78. The majority of the question-ratings (84%, n = 154) and answer-ratings (69%, n = 122) showed valid results. None of the ratings were below 0.50, which would indicate rejection of the item. Fifty-one complete items (question plus answer options) showed an I-CVI value less than 0.78 and k* less than 0.74 for at least one of the 4 rated attributes. Only 6 had I-CVI values ≤0.5 and k* < 0.4. The results for each item are shown in Tables 5, 6 , 7, 8, 9, 10, 11, 12 and 13. For the challenging behaviour dimension, all 18 questions showed good validity regarding relevance and 16 regarding clarity. One item was considered fair and one poor in terms of clarity. For the answers, 16 of 18 items showed excellent validity in terms of meaningfulness and 14 in terms of completeness. Two answers were considered good regarding meaningfulness and 3 regarding completeness. One answer item showed fair validity in terms of completeness. Altogether, 5 complete items (question plus answer options, no. 12 and no. 17) needed modification ( Table 5) .
Six of 7 questions for the dimension cognitive status were considered excellent (relevance and clarity). Two items had good validity (no. 4 for relevance; no. 4a for clarity). One answer (no. 3) showed fair values for meaningfulness, and two items were considered good in terms of completeness (no. 1 and no. 4a). In total, 6 complete items (questions and answers) needed some modification (Table 6 ).
All questions and all answers for the physical health status dimension were considered relevant or meaningful (excellent validity). All questions but one showed excellent validity in terms of clarity (no. 5a showed good validity). Three of 4 answers were considered excellent in terms of completeness, and one showed good validity (no. 5a). Overall, only one complete item (5a) needed revising ( Table 7) .
Eleven of 13 questions for the dimension physical discomfort were considered excellent, one good and one fair regarding relevance. Ten questions were rated excellent, 2 good and one poor in terms of clarity. Ten of 12 answers were considered excellent, one good and one fair regarding meaningfulness, and 8 were rated excellent and 2 good for completeness. Altogether, 6 complete items needed modification (Table 8) .
For the dimension independence in everyday life, 12 of the 17 questions were rated excellent regarding relevance, 3 good and 2 fair. Fifteen questions showed excellent validity in terms of clarity, one showed good validity, and one had fair validity. Only 7 answers were considered excellent in terms of meaningfulness, whereas 5 were good, 5 fair and one poor. Six answers were rated excellent for completeness, 10 good, and one fair. Overall, 14 of the 17 complete items needed some degree of modification ( Table 9 ).
Five of 6 questions for the dimension communication were considered to have excellent validity in terms of relevance and clarity. One question showed good validity for relevance and one for clarity. Four answers had excellent ratings and two had good ratings for meaningfulness and completeness. In total, 2 complete items needed modification (Table 10) .
For the dimension personality & lifestyle before the onset of dementia , all questions were considered relevant and clear (excellent validity). Additionally, all answers showed excellent values in terms of meaningfulness, and all but one in terms of completeness. One answer showed good validity and needed modification (Table 11) .
The relevance of 6 of the 7 questions in the mood & emotions dimension were rated excellent and one good. In contrast, only one question showed excellent validity, two indicated good validity, two were fair and one poor in terms of clarity. For meaningfulness and completeness, 6 answers were rated excellent for both. One answer showed good validity for meaningfulness. One answer showed fair validity and one poor validity for completeness. Altogether, all of the items needed modification to different degrees (Table 12) . For the environmental influences dimension, 9 of 10 questions showed excellent, two good and one fair validity regarding relevance. Seven questions had excellent, two good and one fair validity values in terms of clarity. For meaningfulness, 7 answers were considered excellent and 3 good. For completeness, 5 answers were considered excellent, 4 good and 1 poor. Overall, 9 complete items had to be revised ( Table 13) .
The modifications to the instrument were made based on the CVI scores and the free text comments of the expert panel ( Table 3 ). The changes were mainly related to a reduction in the questions and a specification and clarification of the answers. The items in part 1 that focused on the experiences and reactions of the social environment regarding challenging behaviour were the most criticized. These criticisms resulted in the rejection of two items and a merging of other items. In part 2 of the instrument (capturing the triggers of the behaviour), the subject area independence in everyday life was fundamentally revised. The main criticism was that the items were too rich in detail about care dependency and that the relation of the dimension to challenging behaviour was not clear. The experts recommended replacing the assessment of dependency with an assessment of the consequences or experiences of dependency resulting in the development of challenging behaviour. These consequences included the "stress/burden of the person with dementia due to being limited in self-care ability" and "stress/burden related to the care activities themselves". Additionally, the subject area mood & emotions was further refined. The experts mentioned several times in the free text that because of the large number of questions, it seemed difficult to maintain an overview of all potentially important factors related to the development of challenging behaviour. Similarly, the objective of the assessment seemed to fade during the assessment process, and the reference to the challenging behaviour decreased. To maintain focus on the aim of the instrument during the assessment process and to illustrate the relationship between the items and challenging behaviour, overarching key questions were developed for all subject areas. These key questions introduced revised assessment dimensions (Table 14) . The modified version of the IdA® (version 2.0) included 72 items and was presented for discussion during the subsequent workshop with the health care practitioners.
2nd evaluation: Workshop with health care workers Sample
Seventeen persons from 10 nursing homes participated in the workshop. Most of them were nurses, and a few had a geriatric background, were leaders of the unit or nursing home, or were quality managers. No further information about the participants was collected.
Results
The discussion with the health care workers was very helpful for determining how the items were understood and interpreted. The language was simplified based on the results of the workshop. The subject areas "communication" and "independence in everyday life" again required further clarification. Some items were perceived to be too broad; the participants expressed a need for more differentiated and detailed information. Difficulty summarizing the large amount of information obtained was the strongest piece of criticism. Two main points were discussed. First, the requirements needed to answer the items required further consideration. Some items could only be answered with more in-depth observations of the person with dementia, e.g., their cognitive abilities, or further information was needed from family members or doctors. For example, the domain "Personality & lifestyle before the onset of dementia" contained questions that could not be answered without knowing the person well and for a long period of time. The nursing home care staff was often dependent on information provided by family members or significant others, if present. In some cases, these informants were not available, and the necessary information to answer the IdA® questions could not be obtained. Other items led to actions such as speaking with the occupational therapist about activities or a change in care routines. Second, the participants wanted to have an overview of all relevant aspects that could be associated with the challenging behaviour in the particular individual. To address the first criticism, each item received a new assessment criterion called "what has to be done?". This question included three selection options: a) further clarification needed, b) action needed to plan, and c) item remains important. Referring to the second point of criticism, key questions with the corresponding significant content were presented on a separate page through bullet points. These modifications resulted in version 3.0 of the IdA®, which contained 7 domains with 89 items and three parts.
Stage III evaluation Sample
Sixty of the 229 questionnaires were returned. One ward unit withdrew from the study because of being transferred from one location to another. The response rate varied considerably between nursing homes (7% to 58%). The reasons for non-response included holiday time, illness, and a lack of time. The respondents' characteristics are shown in Table 15 . The characteristics of the sample reflect the population of the care staff in German nursing homes.
Results
Structure of the IdA®
The majority of the respondents positively rated 9 of the 13 structural aspects of the IdA®. Three aspects were rated positively by 40% to 50% of the respondents. However, 71% of the respondents rated the time aspect negatively. The IdA® did not have to be applied by registered nurses only (67%), but the interpretation of information from the IdA® required broad knowledge of dementia (Table 16 ).
The detailed ratings of each domain of the IdA® showed that the majority of the respondents provided mostly positive assessments of the completeness (71-80%) of the information, the relevance of the information for daily care (64-76%) and the contribution of the IdA® domains for internal (71-82%) and external communication (59-67%).
Benefits of the IdA® for daily care
Six aspects, asked with 8 items, pertained to the benefit of the IdA® for the daily care of residents with dementia. The majority of the respondents (min. 50%) rated six items positively. However, most of the respondents perceived the IdA® as not capable of indicating quality of care and as less supportive of daily communication with other health care workers (Table 17) . Fear, tiredness/exhaustion, closer relationship to the resident, relationship showing confidence, safety, times without occupation, boredom, occupational activities/ leisure time activities/structure of the day not matching the residents´personal preferences
Environmental influences
Could the challenging behaviour be related to certain environmental characteristics? Could the challenging behaviour be related to a lack of sense of security and familiarity? Could staff structure have an impact on the challenging behaviour?
Lighting, noise in the surroundings, smells, furnishing, privacy, contact with others, positive stimuli/stimulations, preference of caregiver, continuity of primary caregivers
The overall rating of the IdA® was positive. Two of three respondents (64%) rated the IdA® as good to very good. When asked "Would you continue using the assessment tool after the testing phase?", 28 of 47 (56%) reported that they would use the IdA®, whereas 19 said they would not. If the IdA® continued to be used together in a team, 84% of the users said that they would keep using the tool.
The IdA® as a tool for decision making
For decision making regarding the causes of challenging behaviour, it was important for the care staff to have individualized information about the residents. In total, 74% of the respondents confirmed the statement "The IdA® gives me the opportunity to express the individuality of the resident with dementia". The IdA® seemed to mostly stimulate reflection on the residents' behaviour. The IdA® included aspects related to behaviour that the majority of the respondents had not considered before; furthermore, it helped describe the residents' behaviour to others and to provide another perspective on the behaviour. Two-thirds of the respondents thought that the IdA® was relevant to their daily work. Regarding the statements of whether the IdA® had changed their own behaviour, helped plan interventions, provided unknown information or improved understanding of the behaviour, between 44% and 47% of the respondents agreed with the statements. Unfortunately, the respondents did not experience an improvement in the behaviour of the residents (Table 18 ).
Discussion
The purpose of this study was to develop a nursing assessment of the triggers and causes of challenging behaviour among residents with dementia as a diagnostic guideline and to assess its content validity, feasibility and practicability. We used the approach suggested by Lynn [26] , which is broadly applied in health care and nursing research [47] [48] [49] . Although Beckstead [50] questioned the meaning of content validity for establishing the validity of an instrument, the two-stage approach is widely accepted in the methodological literature and is considered a requirement for the development of new instruments [31, [51] [52] [53] . The main criticism refers to the calculation of the agreement indices and the significance of the number of experts for the risk of error. We used the modified kappa as an index that adjusts for chance agreement. This index provides information about the degree of agreement beyond chance. Questions concerning whether the use of other approaches, such as multirater kappa, would result in more correct agreement cannot be answered here. However, the agreement indices are only one part of the process of assessing content validity and should not be the only reason for the rejection or modification of items. The comments of the experts helped form judgements about the type of problems that existed for specific items. Thus, CVI together with modified kappa and written comments of the experts added rigour to the validation process of the content of IdA®. Content validity expresses the representation of current available knowledge in the construct of interest [28] . Together with face validity, content validity represents the minimum quality requirement for an instrument. However, despite its limited value within the validity hierarchy [50, 54] , content validity is an important quality indicator of an instrument's validity and provides insight into its feasibility and practicability [32, 51, 54] . In this study, the development process of the instrument and the evaluation of its content validity supported the validity of the IdA® and provided a strong foundation from which to begin further examination of its validity and reliability.
To assess the content validity of the IdA®, it was important to assess different attributes of both the questions and the answer options. The experts perceived the majority of the questions as relevant; however, more weaknesses with the answer options were identified. The experts' judgements together with the comments provided detailed information about the strengths and weaknesses of each item and led to well-reasoned modifications.
The decision to assess more than only the relevance of an item was shown to be very helpful in the development process. The experts distinguished between the relevance of the content (particular trigger or cause of behaviour) and the clarity of the wording. Most of the questions were considered relevant, but the phrasing was criticized. This differentiation facilitated the modifications and improved their comprehensibility. The responses received more negative criticisms than the questions. For example, the relevance of the item asking about pain was confirmed, and the answer options were meaningful. However, in the experts´opinion, some important aspects relevant to pain assessment were not considered. Additionally, in some cases, the written comments indicated that there were problems with comprehension -the intended content was somewhat misunderstood. This information led to a more precise phrasing of the item.
The importance of the competency of the expert is crucial. Very different factors can be used to confirm a person as an expert, and there are no rules on how to define an expert. Usually, an expert is defined as a person who represents the content of interest in science or practice. In the context of assessment instruments, knowledge about the methodology of assessment is very helpful, and input from stakeholders from additional application fields can be useful [52] . In the first expert panel of this study, we focused on experiences and knowledge in dementia care, in nursing care in the context of nursing homes and in using or developing assessment instruments. The strong focus on nursing was requested, as we expected that those experts would help to develop an instrument with content that is meaningful, understandable and practicable for nurses and the nursing field. We could not clarify the extent to which the narrow focus on nursing field influenced the rating of relevance of the IdA® items and dimensions in favour of more physical and ADL topic than psycho-social By using the IdA®, I see the behaviour of the residents with dementia from another perspective 63% 59
With the IdA®, I can better describe the residents' problem behaviour to others 58% 59
Planning interventions to address the residents´behaviour is easier with the information provided by the IdA® 47% 58
My behaviour towards the residents has changed since the introduction of the IdA® 47% 58
The IdA® provides information about the residents that I did not know before 45% 58
Since the introduction of the IdA®, I have a better understanding of the behaviour of the residents with dementia 44% 57
I feel that the behaviour of the residents has changed positively since the introduction of the IdA® 26% 58
The IdA® gives me the opportunity to express the individuality of the resident with dementia 74% 58
aspects. We assume a small risk of bias since most the experts had additional qualifications and professions beyond nursing. The disadvantage of the development process was the time and effort needed to assess the substantial number of items, as the process could not be replicated after the modifications suggested by the first expert panel had been made. Because the second review process occurred through a workshop with health care workers, individual ratings of the assessment items were not feasible. Thus, the effect of modifying the IdA® items on the CVI obtained in the first assessment could not be quantified, which is a limitation of the study.
The health care practitioner's comments and discussion contributed significantly to the item clarity and adaptability to nursing practice. In this second modification, aspects such as problems obtaining the information needed to answer the questions were strongly discussed. For example, the domain "Personality & lifestyle before the onset of dementia" contained questions that could not be answered without knowing the person well and for a long period of time. The nursing home care staff was often dependent on information provided by family members or significant others, if present. In some cases, these informants were not available, and the information needed to answer the IdA® questions could not be obtained. This is not a problem specific to IdA® but is a general problem of assessments of complex and multifaceted information. The creation of a professional environment in which the observation, collection, communication, reflection and appraisal of essential information is an obvious part of the nursing process can overcome this challenge. IdA® should not be the start of this process, but it supports this process for a specific topic (dementia or challenging behaviour) and in a specific phase of this process (mainly complementary information collection, communication, reflection and appraisal of information). Although the CVI could not be calculated in this second expert round, the advantage of this round was the clear practice perspective, the simplification of the wording and the willingness of the carers to collect, provide and share information.
The majority of the IdA® users reported that the tools were well structured, clear, complete and comprehensive. The content appeared to be ambiguous. For almost 60% of the users, the relevance of the IdA® information for dementia care seemed to be unclear. This finding was consistent with the evaluation that the IdA® required comprehensive knowledge about dementia and challenging behaviour. This feedback was important for the future implementation of the IdA®. The findings highlighted the insufficient knowledge of the staff working in nursing homes about the triggers of challenging behaviour. Particular emphasis should be placed on expressing the relationships between the IdA® variables and their relevance to the development of challenging behaviour. As previously found, the qualification of the staff caring for people with dementia is known to influence the effectiveness of dementia-specific approaches [55] . However, how the staff experiences challenging behaviour and how they place this behaviour in context also influence their understanding of causes and triggers. In their study, Dupuis et al. [56] showed a complex process of interpretation through which nurses use several filters. The lens of pathology and the influence of cognition on the construction of meaning of challenging behaviour are very dominant. Thus, it is important that nursing home staff are supported in developing more person-centred attitudes towards persons showing challenging behaviour. The combination of evidence-based knowledge about triggers, supported by IdA®, and the reinforcement of dementia-friendly attitudes are a promising basis for the best care for those people.
The IdA® was time consuming because it covered a wide range of information on potential causes, and these causes are multifactorial. The care staff needed time to answer the questions, gather any missing information, discuss potential hypotheses on the causes of behaviours, and then plan interventions. This process required a substantial amount of time at a point when nursing care is characterized by a lack of time [57] . This conflict could not be resolved, as the broadness of the themes and items was necessary to trace the triggers and causes of behaviour [58] . Changes in routine processes, changes in the prioritization of tasks and facilitation of a professional self-understanding that incorporates analytic thinking processes into nursing tasks could help address this conflict. An important form of preparation for the implementation of IdA® is to analyse current practices of nursing assessment and documentation. Most of the information needed for IdA® already exists. Nurses should ensure that the existing information is valid and can be easily linked with the questions on IdA®. This process has the potential to save time. We also expect that the frequent use of IdA® will result in better management of the instrument and better prioritization of the parts of IdA® relevant to a particular person with dementia. We analysed this aspect in a recently completed intervention study [21, 59] .
The IdA® should be viewed as a tool that offers support and assistance for carers in understanding the challenging behaviour exhibited by persons with dementia. This tool provides guidelines for navigating a complex network of widely varying potential causes and triggers of these behaviours. It is important to mention that the IdA® does not provide exact solutions for the problem but rather helps generate a hypothesis (one or more) about the causes of challenging behaviour. This type of support is important in Germany, as nurses act practically independently in nursing homes. In Germany, a general practitioner (GP) spends an average of less than 2 h peer week in nursing homes, caring for 20 residents during this time period [60] . Because of the limited time and the high number of residents with challenging behaviours, contact with the GP is mainly restricted to acute or severe situations and focuses mainly on medical and pharmacological questions [61] . Bartholomeyczik et al. [15] found that nurses are only moderately satisfied with GP consultation times for residents with dementia, and only 13% of GPs wanted to participate in case conferences very often or often. In that study, only one GP participated and contributed to one case conference. Consultations with psychologists are unusual. This situation differs from the situation in the Netherlands, for example, where an interdisciplinary team is responsible for managing challenging behaviour [16] , and in the UK, where the psychologist has a key role in this context [17] .
The IdA® asks for a substantial amount of information about the person with dementia, and therefore different sources of information are important to obtaining a comprehensive understanding of the person, e.g., reports from different shift workers and carers, family and friends, therapists and persons with dementia themselves. Hypotheses regarding the causes or triggers of a behaviour are not formed as a result of a deduction of "hard facts" but rather a construction of plausible and preliminary presumptions. The effects of the action deduced from the hypotheses verify the accuracy of these estimates. Discussing the pros and cons of a hypothesis is therefore necessary to properly apply the IdA®. Favourable opportunities for these discussions include team meetings or case conferences [22] . The initial experiences in which the IdA® was used during case conferences in nursing homes showed that the care staff benefitted from the exchange of individual views and experiences. They were able to realize that residents showed different behaviours with different staff members, and this realization facilitated the recognition of helpful and unhelpful approaches to the interactions between residents and staff. Self-reflection was supported. Residents´behaviour was no longer considered a personal attack but could be perceived from a broader context. The IdA® helped to more precisely describe the behaviour of residents with dementia as well as the circumstances of behaviour and supported communication with physicians. Through the IdA®, gaps in knowledge regarding the residents became apparent [55] . Thus, the IdA® has the potential to support carers' self-efficacy and thus reduce their burden in managing challenging behaviour [18] . The effectiveness of using the IdA® within case conferences is currently being examined in a cluster randomized controlled trial in Germany [21, 59] .
The IdA® is not a typical measurement instrument that can be easily tested using all routine psychometric properties (e.g., inter-rater reliability, criterion validity, structure analysis). The outcome of the IdA® is not a risk status or physical status that can be prospectively validated or compared to a gold standard. The results of the IdA® as a whole include the formulation of hypotheses about the relationship between the information obtained from the IdA® and challenging behaviour. The "truth" can be verified only if the derived conclusions (hypothesis) lead to the expected effects. The rejection or confirmation of the hypothesis also depends on the choice of the right intervention (e.g., ways to communicate or changes in medication or enjoyable activities) and on the correct execution of the intervention. This requires knowledge about effective interventions and skills and technique in delivering the interventions.
In addition, the effects in each person and situation could differ: challenging behaviour could be reduced or stabilized, the right interactions could be implemented when the behaviour occurs, the behaviour could be integrated into daily living in the nursing home unit, the burden could be relieved for persons in the patient's environment, the quality of life of the person showing challenging behaviour could be maintained or the challenging behaviour could be better understood or reinterpreted. When the conclusion does not lead to the desired effects, the reasons can vary from incorrect hypotheses, incorrect interventions, or both; incorrect, missing or unimportant items on the IdA®; or a lack of availability of significant information. The evaluation of reliability also has some challenges. For IdA®, as a team instrument, the evaluation of inter-rater reliability is less meaningful, except for some specific aspects such as pain, cognitive status or some behavioural characteristics. A form of intergroup reliability could be an alternative, but the time needed for conducting repeated team measurements should be taken into account. Evaluation of test-retest for the formulated hypotheses could make more sense and help to overcome the previously discussed problems with the interpretation of validity.
Limitations
The study has several limitations. Due to the many items included in the IdA®, it was not possible to conduct additional expert rounds, as suggested by Lynn [26] , or to calculate CVIs after each evaluation round. Thus, whether the modifications led to improvements in the content validity remains unknown. Content validity is the weakest form of validity, and therefore this study is a first step in establishing the validity of the IdA®.
We used the CVI and modified kappa for the assessment of agreement, the merit of which has been criticized. Here, we do not know whether e.g. the multirater kappa statistic would provide more valid agreement indices. Therefore, different indices were used to decide the item modifications.
We included in the development process mainly professionals from the nursing field, since our priority was an instrument that covers information relevant to nursing care and can be managed by nurses. The involvement of other disciplines might influence the content and the content validity evaluation of IdA®.
The size of the care staff sample was small, and thus the interpretation of the results was limited.
Additionally, the delivery time was very short (6 weeks); this brief duration might have influenced the correct application of the IdA® and led to over-or underestimations of the IdA® quality. Conclusions regarding the experiences with the IdA® over time cannot be made.
Conclusion
The IdA® is a nursing assessment tool that focuses on the triggers and causes of challenging behaviour. The comprehensive literature review, strong theoretical foundation, and the two evaluations representing specific content expertise as well as practical perspectives contribute to the content validity of the IdA®. The IdA® is recommended to be used as a team instrument, as the information collected with the IdA® requires observations from different caregivers, situations and time periods to create a comprehensive understanding of the persons exhibiting challenging behaviour.
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